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DETAILED ACTION 



Response to Amendment 

1 . Upon reconsideration and partly in view of applicants' arguments in the Appeal 
Brief filed June 1 , 2004, the finality of the rejection of September 30, 2003 is withdrawn 
and prosecution reopened. The Examiner apologizes for the inconvenience caused by 
the necessity of the reopening of prosecution. An office action on the merits follows 
below. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office acflon. 



Claim Rejections - 35 USC § 103 

3. Claims 1 , 3, 6, 9 and 11 - 1 5 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bian et al. (U.S. Patent No. 6,593,009 B2) in view of Lai et al. (U.S. 
Patent No. 5,849,386). 

Regarding claims 1 and 11, Bian et al. ('009 B2) disclose a method of making a 
magnetic recording medium (Title) comprising a non-magnetic substrate (Figure 3, 
element 26), depositing a B-2 structured ruthenium-aluminum-containing underlayer 
comprising a (200) crystallographic orientation on the non-magnetic substrate (element 
32; col. 2, lines 52 - 57; col. 3, lines 48 - 50; and col. 4, lines 60 - 61), and depositing a 
magnetic layer comprising a Co(1 1 .0) crystallographic orientation on the B-2 structured 
ruthenium-aluminum-containing underlayer (element 34 and col. 4, lines 60 - 62), 
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wherein the magnetic recording medium is an oriented medium (col. 2, lines 28-32 
and lines 48 - 52 and col. 4, lines 62 - 64: "good in-plane orientation which is desirable 
for longitudinal magnetic recording'). The Examiner notes that Bian et al. ('009 B2) 
disclose the invention as a magnetic disk (col. 3, lines 51 - 55) wherein a high degree of 
in-plane orientation is desired for longitudinal recording {col. 4, lines 62-64). 

Bian et al. ('009 B2) fail to disclose mechanically texturing the non-magnetic 
substrate, nor the orientation ratio of the magnetic moment (OR=Mrt) of the recording 
medium. The Examiner notes that OR-Mr and OR-Mrt are the same, since t is the 
thickness of the layer and is identical for the radial and the circumferential directions 

(i.e. Mr C ircumferentia! * t/ Mr ra dial * t = Mr C ircumferential / Mr ra( jj a |). 

However, Lai et al. teach "longitudinal magnetic recording media of the type for 
use in computer disc drives" (col. 1, lines 49 - 51) comprising a "nickel-phosphorus- 
coated aluminum substrate which has been circumferentially textured" (col. 1, lines 53 - 
55 and col. 4, lines 1-17) which are characterized by the orientation ratio, wherein the 
"orientation ratio is the ratio of either Mr, He or S*, in the tangential or in-plane 
circumferential direction to values in the radial direction" (col. 1, lines 56 - 67). Lai et al. 
further disclose that "which orientation ratio value reported is often a function of 
convenience" and that "media prepared as described above typically have a higher 
magnetic remanence, coercivity or coercive squareness in the in-plane circumferential 
direction compared to the radial direction. Such media are referred to as "oriented" or 
"anisotropic" and are characterized by having an orientation ratio value unequal to one. 
For anisotropic media prepared on a circumferentially textured substrate, the orientation 
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ratio can be as high as ten, although typical values are between about 1 .1 to 1 .5" (col. 
2, lines 1-16). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the longitudinal recording medium of Bian et al. 
('009 B2) to use a circumferentially oriented substrate with an OR-Mrt value more than 
about 1 .05 as taught by Lai et al., since Lai et al. teach that such a substrate leads to 
OR values exceeding applicants' claimed minimum value and indicate a high degree of 
in-plane circumferential orientation, which is desired by Bian et al. for longitudinal 
recording. 

Regarding claims 3 and 12, Bian et al. ('009 B2) disclose Ru-AI layers meeting 
applicants' claimed composition limitations (col. 3, lines 48-50). 

Regarding claims 6, 13 and 14, Bian et al. (009 B2) disclose underlayer and 
onset (i.e. "intermediate") layers meeting applicants' claimed structural and material 
limitations (Figure 3, elements 33 and 37 and col. 3, lines 26 - 60). 

Regarding claims 9 and 15, Bian et al. (009 B2) disclose magnetic layers 
meeting applicants' material limitations (examples). 

4. Claims 4, 5, 17 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bian et al. (009 B2) in view of Lai et al. as applied above, and further 
in view of Chen et al. (WO 98/16923) and Abarra et al. (U.S. Patent No. 6,613,460 B1). 



Application/Control Number: 10/022,728 Page 5 

Art Unit: 1773 

Regarding claims 4 and 17, Bian et al. ('009 B2) and Lai et al. are relied upon as 
described above. Bian et al. ('009 B2) further disclose using non-magnetic substrates 
(coL 2, lines 29 - 30). 

Neither Bian et al. ('009 B2) nor Lai et al. disclose oxidizing the textured NiP 

layer. 

However, Chen et al. (WO '923) teach that sputter depositing an oxidized NiP 
layer to be used under an underlayer with a (200) crystallographic orientation results in 
a magnetic recording medium "enjoying the advantages derived from a small grain size 
... underlayer while achieving low medium noise and high coercivity suitable for high 
density longitudinal magnetic recording" {page 6, lines 15-20; page 7, lines 1 - 10; 
page 8, lines 22 - 34; and page 16, lines 18 - 20). Abarra et al. provides explicit 
teaching that it is known in the longitudinal recording art that "the NiP layer ... is 
preferably oxidized and/or mechanically textured" (coL 1, lines 7-11 and col. 4, lines 
14 - 20). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Bian et al. ('009 B2) in view of Lai et 
al. to include an oxidized NiP layer as taught by Chen et al., since such an oxidized NiP 
layer results in a magnetic recording medium "enjoying the advantages derived from a 
small grain size ... underlayer while achieving low medium noise and high coercivity 
suitable for high density longitudinal magnetic recording". 

Regarding claims 5 and 18, Bian et al. ('009 B2) disclose that Al-alloy substrates 
with an electrolessly plated NiP layer are known in the art (coL 1, lines 41-43) and 
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Abarra et al. teach that they are equivalent substrates for use in longitudinal media 
under oxidized and/or mechanically textured NiP layers {col. 4, lines 6 - 8). It would 
therefore have been obvious to one of ordinary skill in the art at the time of applicants' 
invention to use a Al-alloy substrate instead of the glass substrate including an 
electrolessly plated NiP layer since using Al or glass substrates under an NiP layer are 
known equivalent structures in the art. 

5. Claims 7, 8 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bian et al. ('009 B2) in view of Lai et al., Chen et al. (WO '923) and Abarra et al. as 
applied above, and further in view of Chen et al. (U.S. Patent No. 5,866,227). 

Bian et al. ('009 B2), Lai et al., Chen et al. (WO '923) and Abarra et al. are relied 
upon as disclosed above. Chen et al. (WO '923) further disclose thickness values 
meeting applicants' claimed limitations ( claim 8 ) and that the thickness of the NiP layer 
exceeds 50 A {page 10, lines 5- 7), thereby necessarily meeting the claimed limitation 
regarding oxygen being present in the top 50 A of the oxidized NiP film. Finally, Chen 
et al. disclose using NiP meeting applicants' claimed phosphorus amount {Table 4). 

None of above disclose the oxygen content in the NiP film. 

However, Chen et al. ('227) teach that when forming partially oxidized NiP films 
for the same advantageous use disclosed by Chen et al. (WO ' 923), that the films 
preferably contain an amount of phosphorous and oxygen meeting applicants' claimed 
limitations {col. 7, lines 39-42). 
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It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Bian et al. ('009 B2) in view of Lai et 
al, Chen et al. (WO '923) and Abarra et al. to possess an amount of oxygen and 
phosphorous meeting applicants' claimed composition limitations as taught by Chen et 
al. ('227) since such a composition allows the Chen et al. (WO '923) benefits to be 
achieved. 

6. Claims 10 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bian et al. ('009 B2) in view of Lai et al. as applied above, and further in view of 
Bian et al. (U.S. Patent No. 6,586,1 16 B1 ). 

Bian et al. ('009 B2) and Lai et al. are relied upon as described above. 

Neither of the above disclose the thickness of the Ru-AI layer 

However, Bian et al. ('116 B1) teach that in longitudinal recording media, when 
using a thin Ru-AI layer above a pre-seed layer (as done in Bian et al. '009 B2), the 
thickness of the Ru-AI layer is not critical, but gives values meeting applicants' claimed 
range (col. 7, lines 18-19). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Bian et al. ('009 B2) in view of Lai et 
al. to use a Ru-AI layer meeting applicants' claimed thickness values as taught by Bian 
et al. ('116 B1), since the thickness of the Ru-AI layer is not overly critical to practicing 
the claimed invention and using a layer meeting applicants' claimed limitations is taught 
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by Bian et al. ('1 16 B1) as suitable for practicing longitudinal recording while avoiding 
the expensive of a thick Ru-based layer {col. 2, lines 61 - 64). 

7. Claims 1, 3, 6 and 9 - 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bian et al. (U.S. Patent No. 6,586,1 16 B1) in view of Lai et al. ('386). 

Regarding claims 1 and 11, Bian et al. ('116 B1) disclose a method of making a 
magnetic recording medium (Title) comprising a non-magnetic substrate {Figure 2, 
element 10), depositing a B-2 structured ruthenium-aluminum-containing underlayer 
comprising a (200) crystallographic orientation on the non-magnetic substrate (element 
12 and claims 1 and 2), and depositing a magnetic layer comprising a Co(1 1 .0) 
crystallographic orientation on the B-2 structured ruthenium-aluminum-containing 
underlayer (element 15 and col. 4, lines 61 - 65), wherein the magnetic recording 
medium is an oriented medium (col. 2, lines 56 - 58 and col. 4, lines 61 - 66: 
"significant improvement of the C-axis in-plane orientation 1 ). The Examiner notes that 
Bian et al. ('116 B1) disclose the invention as a magnetic disk (col. 4, lines 33 - 43) 
wherein a high degree of in-plane orientation is desired for longitudinal recording (col. 4, 
lines 61 - 66). 

Bian et al. ('116 B1) fail to disclose mechanically texturing the non-magnetic 
substrate, nor the orientation ratio of the magnetic moment (OR-Mrt) of the recording 
medium. The Examiner notes that OR-Mr and OR-Mrt are the same, since t is the 
thickness of the layer and is identical for the radial and the circumferential directions 

(i.e. Mr C j rcum f eren ti a | * t/ Mr ra dial * t = Mr C jrcumferential / Mr ra dial)- 
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However, Lai et al. teach "longitudinal magnetic recording media of the type for 
use in computer disc drives" (col. 1, lines 49-51) comprising a "nickel-phosphorus- 
coated aluminum substrate which has been circumferentially textured" (col. 1, lines 53 - 
55 and col. 4, lines 1-17) which are characterized by the orientation ratio, wherein the 
"orientation ratio is the ratio of either Mr, He or S*, in the tangential or in-plane 
circumferential direction to values in the radial direction" (col. 1, lines 56 - 67). Lai et al. 
further disclose that "which orientation ratio value reported is often a function of 
convenience" and that "media prepared as described above typically have a higher 
magnetic remanence, coercivity or coercive squareness in the in-plane circumferential 
direction compared to the radial direction. Such media are referred to as "oriented" or 
"anisotropic" and are characterized by having an orientation ratio value unequal to one. 
For anisotropic media prepared on a circumferentially textured substrate, the orientation 
ratio can be as high as ten, although typical values are between about 1.1 to 1.5" (col. 
2, lines 1-16). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the longitudinal recording medium of Bian et al. 
('116 B1) to use a circumferentially oriented substrate with an OR-Mrt value more than 
about 1.05 as taught by Lai et al., since Lai et al. teach that such a substrate leads to 
OR values exceeding applicants' claimed minimum value and indicate a high degree of 
in-plane circumferential orientation, which is desired by Bian et al. ('116 B1) for 
longitudinal recording. 
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Regarding claims 3 and 12, Bian et al. ('116 B1) disclose Ru-AI layers meeting 
applicants' claimed composition limitations (Table 1 and col. 4, lines 34 - 35). 

Regarding claims 6, 13 and 14, Bian et al. ('116 B1) disclose underlayer and 
onset (i.e. "intermediate") layers meeting applicants' claimed structural and material 
limitations (Figure 2, elements 13 and 14 and col. 6, lines 33 - 65). 

Regarding claims 9 and 15, Bian et al. ('116 B1) disclose magnetic layers 
meeting applicants' material limitations (col. 6, line 65 bridging col. 7, line 1 and 
examples). 

Regarding claims 10 and 16, Bian et al. ('116 B1) disclose Ru-AI layer thickness 
values meeting applicants' claimed limitations (col. 7, lines 18 - 19). 

8. Claims 1 , 3 - 6 and 9 - 1 8 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Chen et al. (U.S. Patent No. 6,596,419 B1) in view of Lai et al. ('386), 
Abarra et al. ('460 B1) and Ueno (U.S. Patent No. 6,159,625). The provisional 
application (60/236,011) which Chen et al. ('419 B1) is based on has been provided to 
support the use of the effective filing date of 9/27/2000. 

Regarding claims 1 and 11, Chen et al. ('419 B1) disclose a method of making a 
magnetic recording medium (Title) comprising a non-magnetic substrate (Figure 3, 
element 31), depositing a B-2 structured underlayer comprising a (200) crystallographic 
orientation on the non-magnetic substrate (element 33 and col. 5, lines 7 - 9), and 
depositing a magnetic layer comprising a Co(1 1.0) crystallographic orientation on the B- 
2 structured underlayer (element 36 and col. 5, lines 9 - 13), wherein the magnetic 
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recording medium is an oriented medium (col. 2, lines 38 - 41 and col. 6, lines 56 - 61: 
"enhance the development of ... Co(11.0) crystallographic orientation"). The Examiner 
notes that Chen et al. ('419 B1) disclose the invention as a magnetic disk (col. 4, lines 
49 - 51) wherein a high degree of in-plane orientation is desired for longitudinal 
recording (col. 1, lines 8-17 and col. 6, lines 56-61). 

Chen et al. ('419 B1) fail to disclose mechanically texturing the non-magnetic 
substrate, nor the orientation ratio of the magnetic moment (OR-Mrt) of the recording 
medium. The Examiner notes that OR-Mr and OR-Mrt are the same, since t is the 
thickness of the layer and is identical for the radial and the circumferential directions 

(i.e. Mr C ircumferential * t/ Mr ra dial * t = M r C jrcumferential / Mr rac |ial)- 

However, Lai et al. teach "longitudinal magnetic recording media of the type for 
use in computer disc drives" (col. 1, lines 49-51) comprising a "nickel-phosphorus- 
coated aluminum substrate which has been circumferentially textured" (col. 1, lines 53 - 
55 and col. 4, lines 1-17) which are characterized by the orientation ratio, wherein the 
"orientation ratio is the ratio of either Mr, He or S*, in the tangential or in-plane 
circumferential direction to values in the radial direction" (col. 1, lines 56 - 67). Lai et al. 
further disclose that "which orientation ratio value reported is often a function of 
convenience" and that "media prepared as described above typically have a higher 
magnetic remanence, coercivity or coercive squareness in the in-plane circumferential 
direction compared to the radial direction. Such media are referred to as "oriented" or 
"anisotropic" and are characterized by having an orientation ratio value unequal to one. 
For anisotropic media prepared on a circumferentially textured substrate, the orientation 
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ratio can be as high as ten, although typical values are between about 1.1 to 1.5" (col. 
2, lines 1 - 16). While Chen et al. ('419 B1) teach an oxidized NiP layer, the Examiner 
notes that Abarra et al. provides explicit teaching that it is known in the longitudinal 
recording art that "the NiP layer ... is preferably oxidized and/or mechanically textured" 
(col. 1, lines 7-11 and col. 4, lines 14 - 20). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the longitudinal recording medium of Chen et al. 
('419 B1) to use a circumferentially oriented substrate with an OR-Mrt value more than 
about 1 .05 as taught by Lai et al., since Lai et al. teach that such a substrate leads to 
OR values exceeding applicants' claimed minimum value and indicate a high degree of 
in-plane circumferential orientation, which is desired by Chen et al. ('419 B1) for 
longitudinal recording. 

Neither Chen et al. ('419 B1) nor Lai et al. teach using a Ru-AI B2-structured 
underlayer. However, the Examiner notes that Ru-AI is a known B2 alloy, as taught by 
Ueno (col. 3, lines 23 - 37) and the substitution of a B2 Ru-AI alloy for the B2-structured 
CoTi alloy would have been within the knowledge of one of ordinary skill in the art since 
there would be a reasonable expectation that similar structured alloys would behave in 
an identical manner. 

Regarding claims 3 and 12, Ueno disclose Ru-AI layers meeting applicants' 
claimed composition limitations for forming B2-structured layers (col. 3, lines 23 - 37 
and examples). 
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Regarding claims 4, 5, 17 and 18, Chen et al. ('419 B1) disclose oxidized NiP 
layers and substrates meeting applicants' claimed structural and composition limitations 
(co/. 4, line 61 bridging col. 5, line 2; col. 6, lines 6-9 and lines 30 - 23). 

Regarding claims 6, 13 and 14, Chen et al. ('419 B1) disclose underlayer and 
onset (i.e. "intermediate") layers meeting applicants' claimed structural and material 
limitations (Figure 3, elements 34 and 34 and col. 5, lines 30 - 58). 

Regarding claims 9 and 15, Chen et al. ('419 B1) disclose magnetic layers 
meeting applicants' material limitations (col. 5, lines 26 - 29). 

Regarding claims 10 and 16, Chen et al. ('419 B1) disclose B2-structured layer 
thickness values meeting applicants' claimed limitations (col. 6, lines 23 - 26). 

9. Claims 7, 8 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen et al. ('419 B1) in view of Lai et al., Abarra et al. and Ueno as applied above, 
and further in view of Chen et al. ('227). 

Chen et al. ('419 B1), Lai et al. and Abarra et al. are relied upon as disclosed 
above. Chen et al. ('419 B1) further disclose thickness values meeting applicants' 
claimed limitations ( claim 8 ) and that the thickness of the NiP layer exceeds 50 A (col. 
6, lines 19 - 24), thereby necessarily meeting the claimed limitation regarding oxygen 
being present in the top 50 A of the oxidized NiP film. Finally, Chen et al. ('419 B1) 
disclose using NiP meeting applicants' claimed phosphorus amount (col. 5, lines 30 - 
31). 

None of above disclose the oxygen content in the NiP film. 
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However, Chen et al. 0227) teach that when forming partially oxidized NiP films 
for the same advantageous use disclosed by Chen et al. ('419 B1), that the films 
preferably contain an amount of phosphorous and oxygen meeting applicants' claimed 
limitations (coL 7, lines 39 - 42). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Chen et al. ('419 B1) in view of Lai et 
al. and Abarra et al. to possess an amount of oxygen and phosphorous meeting 
applicants' claimed composition limitations as taught by Chen et al. ('227) since such a 
composition allows the Chen et al. ('419 B1 ) benefits to be achieved. 

Response to Arguments 
10. The rejection of claims 1 and 3-19 under 35 U.S.C § 1 03(a) - Bian et al. 
('009 B2) in view of Lai et al., alone or in combination with various references 

The rejection of claims 1, 3, 6 and 9-16 under 35 U.S.C § 103(a) - Bian et 
al. ('116 B1) in view of Lai et al. 

The rejection of claims 1 and 3-19 under 35 U.S.C § 103(a) - Chen et al. 
('419 B1) in view of Lai et al. and Ueno 

Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 
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Conclusion 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M Bernatz whose telephone number is (571 ) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Deborah Jones can be reached on (571) 272-1535. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Kevin M. Bernatz, PhD. 
Primary Examiner 



August 3, 2004 



